Activation of the antitumor agent aminoflavone (NSC 686288) is mediated by induction of tumor cell cytochrome P450 1A1/1A2.
The present studies were performed to elucidate the mechanism of cytotoxicity of the aminoflavone analog (5-amino-2,3-fluorophenyl)-6,8-difluoro-7-methyl-4H-1-benzopyran-4-one (AF; NSC 686288), a novel flavone with potent in vitro and in vivo antiproliferative activity against a number of human tumor cell lines and with a unique pattern of antiproliferative activity in the National Cancer Institute tumor cell line screen. AF was extensively metabolized by cytochrome P450 (P450) 1A1 and 1A2 to several metabolites, one of which was identified by mass spectrometry as a potentially reactive hydroxylamine. Radiolabeled AF was converted by rat and human microsomes, by recombinant CYP1A1 and CYP1A2, and by sensitive human tumor cell lines to species that covalently bound macromolecules. Treatment of sensitive human MCF7 cells with AF resulted in increased CYP1A1 mRNA and CYP1A1/1A2 protein followed by covalent binding of an AF metabolite to DNA, phosphorylation and stabilization of p53, and increased expression of the p53 transcriptional target p21. Covalent binding of the AF metabolite was increased by pretreatment with the CYP1A inducer 3-methylcholanthrene and decreased by coincubation with the CYP1A inhibitor alpha-naphthoflavone. In contrast, induction of CYP1A1 and covalent binding of the AF metabolite did not occur in AF-resistant M14-MEL cells. These observations suggest that AF is uniquely able to induce its own metabolic activation via CYP1A1/1A2 in duction to cytotoxic DNA-damaging species directly in tumor cells. AF, and possibly other agents, may offer a treatment strategy for tumors responsive to CYP1A1/1A2 induction, such as breast, ovarian, and renal cancers.